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Application Papers 
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DETAILED ACTION 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lin et al. and Besser et al. 

Re claim 18, Lin et al. 6,316,357 B1 teach semiconductor device having a metal 
silicide contact structure comprising substrate 52, gate oxide 64 thereon, gate stack 62 
thereon, a metal silicide layer 76/80/82/84 formed on the gate and substrate including 
desired thickness less than 100 angstroms. Re claim 19, the respective source drain 
and lightly doped source drain and gate spacers are also shown, regions, 54/56/58/60, 
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and 66/68. See Fig. 2D, 3D, column 5 line 35 to column 7 line 16, column 10 lines 13- 
19. Lin et al. lack primarily the showing of a capping layer. 

Besser et al. 5,970,370 teach the use of a capping layer e.g., 403, Fig. 3A, on 
metal 402 for fabrication of silicide structures having small feature sizes and linewidths. 
See the abstract, column 3 line 20-38, column 4 line 48 to column 7 line 45. 

It would have been obvious to one skilled in the art in practicing the above 
invention to have employed the capping layer since such is conventional and 
advantageous as taught by Besser et al. to obtain silicides having desired 
characteristics as taught by Besser et al. Conversely, the use of silicide layer less than 
100 angstroms would have been apparent or inherent in Besser, e.g., using cobalt of 
50 angstroms or above, (the same or similar thickness employed in the instant 
application [0034], [0035], [0056], etc.); or otherwise such would have been 
conventional and within the purview of one skilled in the art given the thickness in Lin as 
delineated. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 18 is rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Besser et al. 

The claim is anticipate by Besser et al. 5,970,370 as applied above which shows 
substrate, gate oxide 821, gate 822, metal silicide 1010, capping layer 403. The silicide 
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thickness would be less than 100 angstroms, given the thickness of cobalt employed, 
e.g., 50 angstroms or so, see Fig. 8-12, column 6 line 40 to column 9 line 30, consistent 
with similar thicknesses employed in the instant application as delineated above. 
Alternatively, the selection of suitable and desired thickness less than 100 angstroms 
for the silicide would have been within the purview of one skilled in the art and as such 
would have been obvious. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Besser 
et al. as applied to claim 18 above, and further in view of Lin et al. 

Besser et al. as applied above also show spacers 825 but does not necessarily 
or explicitly recite the lightly doped source drain. It would have been obvious to one 
skilled in the art in practicing the above invention to have included the lightly doped 
source drain regions since such correspond to notoriously conventional structures as 
taught in Lin et al. 6,316,357 supra, column 5 lines 36-39. 

Claims 1-12, 15-16 are rejected under 35 U.S.C. 102(b) as anticipated by or, in 
the alternative, under 35 U.S.C. 103(a) as obvious over Besser et al. 

Re claim 1-12, 15, 16, Besser et al. is applied as above.The silicide thickness 
would be less than 100 angstroms, given the thickness of cobalt employed, e.g., 50 
angstroms or so, see Fig. 8-12, column 6 line 40 to column 9 line 30, consistent with 
similar thicknesses employed in the instant application as delineated above. 
Alternatively, the selection of suitable and desired thickness less than 100 angstroms 
for the silicide would have been within the purview of one skilled in the art and as such 
would have been obvious. 
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Besser et al. additionally shows the application of an insulation 1301 having 
opening 1302 on substrate, metal silicide 1010d in the openingand conductive thereon 
are shown in Fig. 14, column 7 lines 30-45. Re claim 2, conductive layer of silicon is 
taught, column 7 line 45. Re claim 3, the two phases of silicides correspond to the 
cobalt monosilicide and disilicide taught at column 7 lines 1-25, column 5 line 1-38. Re 
claim 4, silicon substrate is shown column 5 line 45; alternatives SOI, SiGE, etc. 
correspond to notoriously conventional substrate materials and otherwise would have 
been obvious; alternatively, official notice is given regarding such notoriously 
conventional material. Re claims 5-7, the use of polysilicon layer on the structure is 
shown above, column 7 line 45 and the use of alternative semiconductor material, 
would have been obvious as delineated above; alternatively, official notice is given 
regarding such material. Re claim 7, the resistivity would have been inherent and 
obvious as shown in Fig. 2. Re claims 9-12, the conventional structures of gate oxide, 
gate, spacers, source drains are shown as delineated above, Figs. 8-12. Re claim 15, 
the capping layer of titanium nitride is taught above, layer 403, column 6 line 40 to 
column 9 line 30. The metallic material for the conductive layer in claim 16 is shown, 
column 9 line 45. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Besser et 
al. in view of Hada et al. 

Regarding the alternative material of silicon germanium or germanium, such use 
is conventional as evidenced by Hada et al. 5,909,059 the abstract to obtain low 
resistance material. Crystalline or amorphous correspond to two obvious and 
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conventional forms of the semiconductor and its use is notoriously conventional and 
obvious. 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Besser 
et al. and Hyakutake. 

Regarding claim 17, although the prior art above does not show the additional 
metal, such is well known as evidenced by Hyakutake, 6,087,250the abstract and Fig., 
layer 7A/7B above the plug 4 wherein multilevel interconnection can be made. 

Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Besser et al. in view of Nam and Lee. 

Besser et al. as applied above does not explicitly recite the pad layer or the bit 
line stack in claim 13 and 14. 

Nam 6,133,109 shows conventional DRAM cell capacitor including pad 104 
between field oxide 102 prior to forming additional insulation 106a, bit line 108, 
insulation 106, and conductive layer 1 14 for storage electrode contacting the pad 104. 
See Figs. 3, 7B, 9 column 3 line 38-55, column 8 lines 43-62. 

Lee 6,168,992 B1 also shows pad 106a between field oxide 102, second 
insulation 108, bit line 110, additional insulations, 116-124, conductive 126 to permit 
formation DRAM devices and storage electrode connection. See Figs. 1D-1E column 3 
line 30 to column 5 line 35. 

It would have been obvious to one skilled in the art in practicing the above 
invention to have included such conventional structures for applications in DRAM cell 
capacitor and storage electrode connections as taught by Nam and Lee above. 
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The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kamal et al. 6,303,503 B1, Ku 6,329,276 B1, Givens 
2002.0019127 A1 are made of record. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Tuan Quach whose telephone number is 571- 
272-1717. The examiner can normally be reached on M-F from 8:30 AM to 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor Nathan Flynn, can be reached on 571-272-1915. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Tuan Quach 
Primary Examiner 



